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I iff ft IS # o S£ B ] 

imxm 1 1 

[If #31 2 ] 

+ h- >&*Mi$.mwimt-r zit&yjv. 75 + Kv^or^n-^^x-r^xctw 

6 L < l±£SM f r 7 * K >g£-c& * , hV^y-fcUK, '^IStUli 

[Mf** 3 ] 

iJtlffiio-lxii^^* 1 ??* k >&-cfe a f ^ y -t y k**, i.3-«t k + 

R tJ 1 , 2-ixL C7 5* K V ® rt'iSi L h V tT 'J -by K-C<b*Bf#3C2 U 12 © CO S i£ ft o 
4 ] 

6 ~ i2« is rc«#> «»atf*tfcfco-e**»*3i3KE* 

os&fto 
[it^« 5 ] 

Jifcft «, 
[if 6 ] 

«^j3ea*®o-gi5X{±^sr>* f T7 + k > st-c & s h y ^ y -t y k -i* y ^ y * 

y K £ A, T j£ * , BrtVXAOjEf it^fflS^/XlifEB VXA ( ± ft B$ ft ) O |PJ g@ (E 
[If 7 ] 

^B£ii&i»mo-ei$xi±^gP3& f r7 + k vm-cfc * h y^'jt'j Ki^tti h y ^ y -t 
V Ko, 77+K^Sw^^i*, b v ^ -t y k £*gs£-r s ^ist®i: L r iofifi%JA 
_t-c<b * i t zmw. t *■ z> , it jfcsc 6 

tif*«8] 

«fi£igasm^-^xi±^g5* f T7 + K>st*s h y ^ «;•* y K^ttts b y y -t 

y Kj&*. *^r^xl/7 ( Mortierella ) « »C J* 4 ft £. ft ri* P> IS HI L <T> V tb * ffi * 
[lff#« 9 ] 

*jsiSKi»o-«xii&»3& f r9*K van-cab* by^y-ty k £ -g- w -r * hy^y-t 

y K * s , ^'frr^^V^iVgS^-g-^^^XIi-g-A.TtftLrfe 156JA TOFH'Jt'J K "C 
[if 1 0 ] 

2-fit:7 7 * k lj& b y ^ y -t y Kt 5 ***£i± 

^r*-r*hy^y-fcyK£iirA,-c/£*, h y XA^if{t^ffl5mi±RB y x a ( 

[it ** 1 1 ] 

*mmmm* f . gtmme -12m zBStt&fr bmiavtz t o-c&* w*«ioue« 

O&j£fto 

[iff 1 2 ] 

*MfliJ»Sl7> f , i**»8ffl*tf1-*J»imrt»6»tfixfcfcfcr*4W#:RiiuEtto*L 

«fto 

[If 13] 

BrtyxAoaiT.uigBi-*^#:yxAi^*(7)^^x(i5ic#^fflS-*i-*ii*]fii~i2 
ib $s o & & ft „ 
[Bf *a 1 4 1 

t#VXAfti LT, BBKI^#(0^|»Xliefc#f^fflS-*t--5lf*«13IE«Oiaj£fto 
[iff 15] 
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a m z *r + * m * a i3E « o & a » . 

1 6 ] 

hb'jxa ( * » «p w- > w n h <n s ^ k j: * n# ^ # *■ , m us , -t» # * a , s «t« 

, K«, T*K *JBf» • ***OttT»=*f-r4TKrX«ta»ftffl t#i-*»*ai5E«o 

1 7 ] 

&#'jXAHj?#i: LT, BRffi«fiffittWU4fi"* : flWXIi5S:«Fftffl*r*-*-4lll**13 
[SIM 18] 
[BtsfcS 19] 

ffiAlBS^D WjHll^r 5 4 K >Kf l^ftl LT0.001 — 20g i i J i i U , 754 
K >R&O r /3Ltt r?*K> ft SrfilfiSU&M fc "t" 4 ft £ 1§" ^ fi£ * :ft n D n ft fi£ % e 

2 0 ] 

T 5 * K ft £"ft*** 77^ K>lfl7)Vn-jHXr^3ltt| 

fifcreiftft <o-sb h l < a&u&T 7 * k >ft-e& -5 , h >; ^ •; -t >; k, >; * l < i± 
mm r -c * ^ w i9K fans <o * „=„ a & . 

[11*31 2 1 ] 

Bt**> 2-ttU77t H>ft**tt£-Lfc h V -fe «; K-C* 4 W*3R20tcf5®Oft„ a n a«© 
[flf*3l 2 2 ] 

[&*« 2 3] 

.K*»8«*#i-*«B«rtt*»^atf*Lfc<>«>-c*4W**2-2*zB«oit 

a a <s % o 

.[ft** 2 4 ] 

ft j£ ft 0*1. 3-ffi K 4 s « Jig m ft 0* , 2-ffi C7 7* K V ft 0 s ft £■ L h V ^ y -fc »J K * 0. 00 
l2*KJ&±#*-*- & £ tfftt J: ftafejft*. 
[R** 2 5 ] 

^mflsa&ft* 1 , &fsi & 6 ~ 12® **i-*roasft*»6a»**i.fcto-c*4«f*ffl24KE* 

[ft** 2 6 ] 

* ftftt&ft*, 8 Jg JKFftjj* e,aur*tfc«>o-ejb*W*S25.= E«*>*: 

n°n ft fig ft o 
[R*« 2 7 ] 

Ap D B ftfi£^* ? . tttettftfi. **««iAp a n , #je««ffl«:axtt*AfflAn , at?** t 1 

Sri&fK t *ft**19~26*5 v»-T*i*» U IE f£ <7> ft fiS; ft „ 
[ft** 2 8 ] 

b ft »; x a ojEititifem 5.o f /xi±«t a x a araMnettfttii a ft 

ft 4Sv>li77+KvBSi*g6fii:^tLi^ > * S v>l**# LTi»T t tt* 

I ft w <r> m w =& r g ] 

[ 0 0 0 1 ] 

* » W 14 , «EH'JXAOlB«E»CW-}-*aJSft*tt«-r*. 

[fftgf] 

[ 0 0 0 2 ] 
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8£tt lifcfllljE L v*H«tt <bft*. 'J Xa t ftfts jirv>i „ & 

fli"jXAntTtt**fiiiftUtt, Ki3riB«rJHMi:-t-*g»-c*oT«B yXAtif 

liTft&o KB'JXAttU, 4#l#* f -!-4it^ J ri*WUI*S-iB4ft«l*J , ^ fc> 
*>*nBtta*ff-** <&Wl*»K ttrtiSff fc fc Pf tfft*) UioT*<>SftirtHtt«) 

, ^ia^ ssu *c ee o « ft a ) t= lt± t &*j.bi± x a t (±esu s a* 

W^CiWff^&OfJWB^-fc^Tf&arROJRORv* tfift4fi'jXAi»ffSt 

rtH14^^XI±^F ( 3^Ftfi:#x.-6 ( t h O 7 »J - 9 > JS« li 24. 2«f W ) . 
[ 0 0 0 3 ] 

24B$K t h "7 V - 9 >ffim * f> o # ft fM* x i1-ff»*a»«fl:i:H«LT, - 

»Ulift«fl:C-tLt 24Bf P4 JB 8! t 4f <9 , £ ft fc V X A ffi M v» v> , *» <b ft fc 24P£ m 

sfflw'jXAiBrtyxiiKi. t«L, y x a rasi±*u®ffl5>«-aLT 24t$ w u * 

«P»tH= <t o ftT „ Ifftt»*-Ctt'JXABPi:J:oT, 8«Si«)#5Efi 

[ 0 0 0 4 1 

BfivxAii, #«uiR<»t»«ife4<; #au a e , ft o ^ < u * <b • 

ft, <c> • jtt • ^KtiJ^tiftttig^, rtfl-**, jiiff o a ft u 

XAilSUE^|:§o;fc*«lgT?^4iStiTv>4„ SB.«0 5> x ? h * 

arc -a k * o r , HfivxAiRitiucftttiifeftyxAHf cgHLA«*«) 
«A^ftac4Ai Uii 0 ^ *o*^4r&^*t5£7& f ft'.ri f ft-cv>*o 
[ 0 0 0 5 ] 

afcft* i} -cat < , siar, sp**), mas, TJdcfiisJi, flif* 

• *«»»;& AST O fit* *«»*i-* 0 * feBRtttftaffittSP (DSPS) Ht JSL * M X- <D % *ft m & « *> 
]S? < (Diagnostic Classification Steering Committee. Thorpy M J: International CI 
assification of Sleep Disorders : Diagnostic and Coding Manual. American Sleep D 
isorders Association, Rochester, 1990) , iHfcf^ffOBrt'JXAlElltli 
ttft8l&*BBKL„ Jft*0«"*-«iB*0»fl[tHflF-t-* (Kajimura Net al : B # Ea * 
, Vol.56. No. 2, p. 404, 1998) „ 

[ 0 0 0 6 ] 

- , t$ m m & m , x k & a* * & 0 w m m m ifc k i± x r % m #t a* * o , sa & -e i* , * 

»tt«8«l*# J « , Hrt'JXABIRI*#Of£r«Ei:«Sfl5lcfflv»&ft-Cv»&o S6 tt «6f ifc »= ffl v» <b 

^ 4 1 1 ii , /< ;u tr y — a> 7h , ^ v v r -if e > ^ \z ± £ < 53- it 

[ 0 0 0 7 ] 

#/<*try-***aitM±» Rts«c, But. fi*4t, •K^^R^-r^fe 

*tt*«*&. *£-e, > V v r -t? M > ** jiw i'^^'tt t 4 o r v> -5 

^t^^^ffl, fommftm. mmmifem* z<nmftm&& : &-t z t #x. utk*. a 

5S < &m.-f*> £ fc A'fii <b ftT £ I) , -eofieffl li + fr%i£lg:tf&W x-h z> . oil), 
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B 1*3 V X AO iEIMtffcffl ogftfcffc^^ft^O^SUfc-e&ao tztzL. B§ 
ES6(iBBE*»*i-&«tt-e*oT» 8E B V X A co |b] P ft ffl <i ft v> „ W x. tf , fit B V X A 
+ iE*i?ii*ati : ft 

[ 0 0 0 8 ] 

1SB 'jXAtHllJ** it&%> tLT^7h-> iltvS, ^ 7 h->IJ±C 
t&»#-?^£$ft&*;Hr>-T?, -E-oM^li^^ftBrt^ti^^i-o «iSloi4iliet 
CO 50- lOOte CtltSo 
[ 0 0 0 9 ] 

ft ^ co B BE CO IS ® -ft (Brismar et. al.: Acta. Med. Scand. . 223, p. 52.5. 1988) & X t>* 

B * «D g E #. i£ 0 ffi: T (Dimenas et. al.: J. Clin. Pharmacol.. 30. sl03. 1990) ft Z 

l), ^ 7 h s >*f 3:JS?fe75 r *3& (Garfinkel et. al.: Lancet, 346, p. 541, 1995) £S 

^.n-^^ffif!)^^ (Haimov et. al.: Sleep. 18, p. 598, 1995) „ :«Hftf 
SHtf><brtH14*7 h->l±BIE • XiMyXAcoHIBtcK-^-r-a^a^ftllE^K-C^-Si: 

[0010] 

L o T , KB'JXAO^Iigfif)!:, ^H14^7 h - > K J: & fll B£ ft ffl U o v> T , 20 
##ft $ ftT 0 L^L, ^5 f->»S4CJ: 0 AIS»^<Ofi», 

MOMiK ?FIS«a:t^«iKllf ^!5 { *tJe"bnfcttiSf (Zhdanova et r al.: CI 
in. Pharmacol. Ther. . 57. p. 552. 1995) ri* * - ^ X , B 15 M SS * , g US # 5fc # 
Si) ^ £r 5 5e i" * & -a (James et. al.: Neuropsychopharmacology, 3, p. 19, 1990) 4 i 

[001 1 ] 

l^&ffrXffli 1 ] Brismar et. al. : Acta. Med. Scand., 223, p. 525, 1988 
[ #£#ff 2 ] Dimenas et. al.: J. Clin. Pharmacol., 30, sl03, 1990 
[ # fr £ It* 3 ] Garfinkel et. al. : Lancet, 346. p. 541, 1995 

[ # ff £ Sfc 4 ] Haimov et. al.: Sleep. 18, p. 598, 1995 30 

l^&WXWt 5 ] Zhdanova et. al.: Clin. Pharmacol. Ther., 57, p. 552, 1995 

l^&WlCffl. 6 ) James et. al.: Neuropsychopharmacology, 3, p. 19, 1990 

[§&93cog8^] 

[0012] 

iHf,ffiitt£M*^#f,tifcIfi^-o|:, ft-9-*«ltt#'tt*<&Jft 3 ftT*s 9 (Mish 
ima: B*&m. Vol.56. No. 2. p. 302. 1998) , -5- R# M K. tfi ft L- ft v> , B F*3 V X A co IE 

^-ftftra s. t>vx»±i$E b >; x a (^^r^w-) co iaj mvzmftm z it&® \±-& < & h ft 

Tv>ft^„ 

Ltztf^X, B 1*3 V X A <0 iE IT -ft ft ffl ft. OVX l± USE B ') X A (ikVomn) co|§JP!£iEiI 

s * , e as , ? e» k « ft n D n ^ <o jg & ic ffi hj ft ffl <o ^ ft vMt «r co m & a* at < a 4 n x 40 

v> & „ 
[0013] 

/£ 3- fc -r * * Brt'jXAcurftftJBROf/xiiisH'jXA (^^Bftt) oh me at re 

ffl * If* 0§gjg}ji££J|& L <t ■? £ "T * *> O T- & * „ J: T9 

H > BR T * * h V ^V-t'J K % U > It g & $t M « o S£;S> «b j§ t* ft 4> ft < tuttt 
iJ£*!:t5 Bfl'JXAcoa*ii:jeBt5tf ';XAif , IEg|, IS BE ffi M £ P 

, ^#/uil> «<fc, T*, «*f* • ttf^eofiT) <OSt#^ffl Sr ^ f * tfe ft p°p ft V 50 
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* o s it -ft ft * it fit L 4 d t ■* * i> <r> v h z o 

[0014] 

**«H*3Ui, T 5 * F ^RROf/XJi T 7 * K t i-4 B 

ft y X A w IE ft if m & t>VX (4 #E B 'J X A ( & ft B$ «• ) 0|fgPMftffl£ijg<b^«r-*-& 

9 * K > Bfc 5. /X J4T7*K>»&»*ltimfc + *ft^ftWfc**firi&*3-eW6* 

$ £ U , T7*K>m«r lOfi&m Ji * hV/'Jt'J K«ft4*i: 

J:4I*&KU*#L, #» WO ^t^pTtBfc&y, iF'^U'J F 

w 5a ^ * mh l o 

[0015] 

S (4, iffeCi D l.3-tfcfc + «»KH**«, 2-ft tc r 9 * F 

#LfcF'J/Ut'J F«r^-*>rS;ig£Uii1-*£fcK*?!>L, $%WoaSSSi:ftt5 C 
t Wife t % i) , RF'J/'H'J F O * £ 93 <b tf* U L o 

«£o T##&I8<4, r 7 * K vmS.U'/Xli 7" 7 * FV«fc»*»IKFRfc-*-<M(;*ft**r 
55& * 53- 1 * , Brt'J XAOjEflHtflsfflStf/XttlKH y Xa <&fti#t|-) w |i] ft <g it fii 

[0016] 

J: 0 tt «fc 14 , T?*K>1, 7 7* KVKor^n-^x^rJU^Citllft^W 

-uxit£&&r ? * k h >; ^ y * y f . y > Jig © s. $ifli« <o p ^ p> gtf ft 

tz&% < ^^laSr^r^^tS-ti-iBrtUXAoatt-lCigH-rs^^VXAISI^, IS BE BE 
BBEffi^ii^«P, EEByXA (£ftl$it-) <o lij p co a ti K *f + & MC * (ft 

[0017] 

&frt-rz, b y x a ©jEintffeffl Rtf/xum b y x a (^ftfttn enii«*fejB 
xtr*o Kit 2r«c£3g^ L±i it*ct#ts, afttt^oASiuav* 

[0018] 

I6ot*»w«4, (i) r 9 * k v»atr/xiir 9 * k >«ft«j«JtKf«t 

<(4r7*K>KOT^3-^^^7 i ;PX»4«^J3tse^W-eCt>L<J4^:gi5^r7*K> 
h 'J -fc'J K, t < tt*JB*T*«. ioflUftlBWRo-ttxci' 

£tt**r 9 * k * h y ^ y -t y Fii, #s l < li, i.3-itu 2-& 

u7?+K>s*««#Lfchu/'j-fc'j k -c * * . mm^^mmwmit. »t l < (4 , jt 

[0019] 

$»9ilil!t, (2) *«tB»0-8XttA»^7?*K>»T** Fy/'j-t'; K* 
^♦tih'J^JtVFttXt**, Brt'JXAOEtftftfflaO'/XliUB'JXA ( 

T9#K>Bir**hy* r y-fcy Ktttts h u ^'J-ty ko, r?*K>|oi*B 
, »4 l < i4. h y *ry -t y k £»«iflfcKa* l r iom*jb±-c* * . mta« 

*fiK8«-«xi4^»i»7 5*K^8-e*« h y y y * y Kttttin^'j-by f 

14, ffl L<li**f <xl,7 ( Mortierella) Jg \Z m "f Z>$k>iL®fr 6iHLA6 Ot* 

*„ t»c**ffiW«o~»x»4^«*«T9*K>»-c** b y if y -t y Ktttt* v y 

^ y -t y FI4, 5fH<li, x-f 3f^>?x>KS't^ ^v>XI±^^/it LttHtBlT 

o h y ^ y -t y k -c * * „ 
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[ 0 0 2 0 ] 

y Ktstj^tiittt^ h y ^ y -t y k * -6-^ a « , b ft y x a oie^me a t>v 
xiisayxA (£wwpw-) wrawnEJiftffi «r * a as i& at 

[ 0 0 2 1 ] 

±12 (1) - ( 3 )«8lftft It , ffiUB, BrtyXAOf§L^UigHi--5^#:yXA|5i[ 
fOTfiSXIiKf^litti. w<7>^#:yXAl^«tLT(i, #1 *. tfli HE Pf # , ffi B V 

x a ( £ 4& b# «- ) opgOTojgftu#-r4&«\ istayxA ( & «r n» ti- ) oranoa*tirj: 10 
gens, ^ni ») , ft*, t*, mm?) • &*u<oi&T , see 

[ 0 0 2 2 ] 

±ie (i) ~ (3)oa«*o»gtuB, taaissxiigiaiEft^fif 

<bft4„ Bit A1B a »> Offing l±, »4U<li, T 9 * K LT 0.001- 20g 

■c* * . r 9 * k > at ^m^mssm. t-tz it^-mit. ffu<ii, r 9 + k >m?> r * = 
- a, .x* 7- frxummmmmw-m & t < c*&**r r 5 * k >m-e$> 4 , hy^y-typ 

* h y ^ y -t y ki±, jfiuu, i,3-fii:f *b»»#, 2-fSctc r 7 * k u 

h y ^y -t y k-c**. #4 l < ^«g:6-i2®*^r-rsflga» 20 

[ 0 0 2 3 ] 

* tz. i,3-ttKi«»inifB#, 9 * k Lfc h y ^ y -t y k 

* 0. 001* **#± £fc*4*«fc-r**flfc**r*Ji«-i-*. «rf2<o *®|gKm « 
. 9H<li« 6 -12<S«-*i-4fltl»^^f>S{ffb, «*. 8 m S IB 

ft n°n X l± & A m ft "C & * o 
[ 0 0 2 4 ] 

ffcfl! £#i-4 & Jj£ ® O it # ?£ T * o -C, 77*K>UJl^/XI±7 7* K>t^i£{| 30 
Kg? tti -ft-g-^ Sr *JV'li7n K >® £ XKtt L & $> 4 ^ lift* 

[ & "Pi * * ifc * fc*ot AoiS] 
[ 0 0 2 5 ] 

#»9H4, r =7 * k v gg & ovxii r 7 * k >m.immmwm. t -r 4 it&® z&t, „ a 

fi'JXAW3E#ftfti8SO t /Xtt|ltB'JXA ©HWMflsJB «:*■*- SftAfi 

[ 0 0 2 6 ] 

iiiE^Ps IB'JXA (&ttttf|-) O^pcogftlCigH-r 4K# (S|i,f^, m 

■ffi, ^Hl "5 , *#JtI, JS'I>> ftflg, Tfll, *U»r*-*f2;«>fi;T) «O^HfXJ±a:#ftffl 

£*L, &fin° % «tgfftp°q, «K fifi ft ft & > 49 36 « ft ffl ft , A *& JB ffi ft p d b , «Affltf«l 
[ 0 0 2 7 ] 

4l--trco -ft fijffll-4c:i:75*-c§4o 77* K > £ SI j£ It K &t fc -f 4 <fc tnc «i 
„ 7 7 +K>sa, Mii^^vng^ t h ';^Afi^ir^pif4utA»t^4„ 4 

, 77*F>|[07JV3-Jl'X^f ?!ilf77* K>S^f ^x^f*. 7 5* K V 
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k > » -c * 4 h «; ^ y -t k , 'J y y -t y k , ty/H'jK, y > si g , s e> c ti ting 

[ 0 0 2 8 ] 

£ & ^ ff> jg £ S: # x. tz » JC J± , 77*KvKlU'J/'J-b>; K * U > Jg * <0 ® M , # 

ic h y ^ y -t y Kwiii:t4:t tJ*m Uv>. t 7 * k > & £ * h y y y -t y k 
(«j»»«r»o-fflx«^»3j»r5* k >»t* * h y ^ y -t y K^ttts hy^y-t 
y k t w«) o^^#o«s® t a, l -c ^ & a> o ^a*, $s«tii:j:i)7 7* 

K>K«r«|JSBg)!»m t LTttfS h y^y-fey KSrXStt^fOffli-Aifc^^riBkft^ 

fltiJ'ULs Bfi';XAO3E*ft:ftfflX0 t /xtt«tB';XA o fa <E 21 ffl 

[ 0 0 2 9 ] 

t£ o T #£ J^K is <^ T (± , 3f:%^«0*?a^5--C*4mfiS:JmSS®O — g&Xli^gB^T?* 

k > m -c & a h y tr y -t y k «• -g- # -f * hy^y-ty k + h y r 

y -fc y K ) SrffiitS^H'm, T?*K^*t*#t*h';/'Jt'J KtLTtt, 

h y r y -t y Kis^t^^iigonTf* k v &o #j-g-rt { 2ofig (w/w)%&±> » £ 
l < ii3oitm±, «t 0 «f s l < i± 40fi s m Jt -e * * rib as ( h y tr y -t y k) *<* a i= 

®ltSS^i:ttMiU>Iltii 0 Lti'ot, # % IE K £ V» T , 77+K>S*f 

*r -r & as ait ( h y ^ y -t y k ) ££i?i-*f&#£*i-*ft£4&£^§gLT#<b*i*:fco-c 

[ 0 0 3 0 ] 

^•f-f-^U7 ( Mortierella ) fl| , 3-f -f t*7^ ( Con i d iobo lus) , 7 -f f 9 A (P 
ythium ) « , 7 -f h 7 h 7 ( Phytophthora) Jg, — ^ 'J a — A ( Penici 1 1 ium ) JH , 7 
D F ^ # 'J a — A ( Cladosporium) ^ , A a — ^ ( Mucor ) J£ , 7f 'Ja-A ( Fusarium 
) m , T 7. ^ )V 1U 7. ( Aspergillus ) n - K * *9 ( Rhodotorula) Jg , x>K7 

J* 7 ( Entomophthora) ®, x^y^ij;7>-;i>A ( Echinosporangium) I, -9- 7* CJ V V 
-T ( Saprolegnia) JR ^ -f 4 ft £. ^ * ^ *f * CI i: rt* U £ * 0 
[ 0 0 3 1 ] 

*;U-r-f^l^7 ( Mortierella ) l€«/f <xi^7 ( Mortierella ) S W, K m -f Z> ft £ & 
tMi , M IftJl'T'fxl/? - j. o > # ? ( Mortierel la elongata ) , -=e ;V f -f -X- W 7 • 

* v ^ T ( Mortierel la exigua) , -=e * -jr 4 x. V <? • 7 < ? U 7 -f 7 ( Mortierella hy_ 
grophila) , •=E;i-r'f^U7 • 7 tf ( Mortierella alpina) f «-f 3 ^ t I S 
„ iZlt* )\> r 4 I" 7 - J-vi > ff fr ( Mortierel la elongata ) IF08570, ^ ;U -f <r 

XH • J^^rv^T ( Mortierel la exigua ) IF08571, ^ ^ -f -f -X. V 5 • 7 W ^ n 7 -f 5 

( Mortierel la hygrophi la ) IF0594K ;W -r .x. U 7 • T^tT-T" ( Mortierel la alpina 
) IF08568, ATCC16266, ATCC32221, ATCC42430, CBS219.35, CBS224.37, CBS250.53, CBS 
343.66, CBS527.72, CBS529. 72, CBS608.70, CBS754 . 68^ <T> ® # «• ^ If 4 i t T Z> 6 

[ 0 0 3 2 ] 

C ti h »Itli v>-T fc , TCKfl? roiifi ABS^WflSBff (IF0) , StF*l«7> 'J* 
> • 9 4 -f • il K f- \ — • =i U 9 -> a > (American Type Culture Collection. ATCC) $. 
Xf , Central Bureau voor Schimmelcul tures (CBS) t> & A, b ffl m. & < X ^ -f 2> t 
•C£*o * fz*§£W<7>ffifty )l> - 7jS*±®^ h frtikLfzmW* *t -f 7 .^n>^^ 
SAM0219 (ftX©FS*^8703-^) ( ft X ft & # « 1239-f- ) ^tltKU?^. 
[ 0 0 3 3 ] 

it Ltli^)^-^, 77?h-x, ^v-n-x, •^^i,-^^ -57^^ 
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[ 0 0 3 4 ] 

mmmtLx{±^yh>, mm*.* x , a ^ * x , a i * * , * v i / m , ^ - > x 
WHSSSiasu fc&tr iisrv^^^A, i&g? r > * - ■> a ^cofei&a 

mm^<omm&Rxr x ? $ >^k«ftst!§g®i: Lxmmxz 4; £fL&oj&tt*fl-(i«& 

• 0*fe*«:iF U4v»»BE"e*«ilf«FK«IRtt«!V». *ffl±-fcU, ft * g {4 0. 1 - 40* g ( 

w/v)x, »i l < «i l- 25S*(w/v)%oig]K-f * 0 7j<Av^ 0 sgs&wgst aiastinft (4o. i~ 10 

ti(»/V)J, »* L < 140. 1-611 (W/V)«t LT, ^SltCSf i^iJDLTtftei 
[ 0 0 3 5 ] 

??>i:> J&*iit*«»«**l»i-*£i-eT94r K > m * 45* ft (w/w)m _h-&^r -T * rS 
SS (h'^UU K) Sr*^^<0^-^fiit^t-r-2,wi:(>-e§-5 o ig^l4, ^f2-4Hli 
•C**0^*ija«S, ««2-4B § £l*4*ttJg*flt» i & -5 o *0 » O ft X fit ig & 14 1-8* ft %> 

^?^inL, s*i£;Dn l. fcftfgasoM i42-20*ftx, » * l < i45-i5*ftxt -r s 0 

CTgsiQ ««7BI£IK, #4L<tt**6B.BJSIlHU J:*fiP*L<ttiS*4BIJBlR 
0*ftf ©K*«*feS:0fc4* 4 9i:t4itT, 7 7* K>M*45ltm±^ft4 

HUB (FV/'Jt'J K) Sr?#-sc:t**-e#3f:|&5gc7>^r^^^i:-rs^t^-e§4 0 

[ 0 0 3 6 ] 

7 7* K li J: lj H & & 5-401C, «f 4 U < 

(4 20~30"C t t fz 20- 3CC K Tig* L T « # £ if Jg L * ?£ 5~ 20'C t- X ig # =£r ft 

ltt^&ftl)U®S:4i* L64Ct t-PMo lOJ: i 4S«f ii:ioTt, &.J&B 

as^^w^s^ta^nflgas^otii^-SrJi^-^t^sit^-cgSo ^«6<?5pH(4 4-- ick Sf4 

L < 14 5 ~- 9 i LTl^ffi#§f , SS^S, XI4itfiJ&g£:fT . J£ « {4 M « 2- 30 B H 
. jf i L < I15-20B H> 4 *) $f 4 U < (4 5- 15 B US ?t 7 o 
[ 0 0 3 7 ] 

Z h\z, t ? * F zmm (h'J^'J-t'j K ) "fwrnK^loS^iigi 

ftif^TUT, m ft » zlE & j& £ asj ep & Jii fl-ic , r 9 * K > K-^-*ffiil(c^KWin 

t>=ft-* y /N'--tf(4 h V ^ y -t 'J K O f£ g # Jlte 14 & < , Jj0*«-<ffffit£{4-S^^-Oifclclfc 
iLtfiTt4fc«>, A-K^^ftJJgflSmwn^fl&flSKOJtXxn/^-g-^jnTlc^^^^-S.,, 

* L T , £ C 7t PUFASB 3- ^ y -k y KW-Cx*?-*XifeKi&:J«ie£*&irLT, & g * 
JMW&tf&ib h iXtz h 'J ^ U -fe >; K & £ ( r Enhancement of Archidonic: Selective H 
ydrolysis of a Single-Cell Oil from Mort ierel la with Candida cyl indracea Lipase 

J : J. Am. Oil Chem. Soc. . 72, 1323-1327 (1998)) 0 
[ 0 0 3 8 ] 

zi&ffi ( h y it y -t y k) t*%^«ta«*tt4i tj5«-e§4 0 *%^co-r9* 
K > » «: -fr * i" * #4 Ji ( h 'J ^ y -b y K ) o£jtim»=i*+*T?* k », •» 

tOffiffiSOf @^iit4 IftTSiMM ;4 f M 4 L,v»i», jtj v> fj-g- L X v> ^. tfe 

& < > * R C 14 , ft qq U 2 Id t 4 ^ C li 7 7 ^ K>S<Otejfefl^ f P3H;5:4®'&fei0 

, ios ft %\>X ±. <n r 9 * K > at * ^-^ -t z> rfi M ( h y ^ y -t y k ) t**o t tlKWt: li 

[ 0 0 3 9 ] 

^%^T?(4m^J3gflSKo-gi5X»4^:Si5^r7*K>®t-e**hy : ry-t'; Kt 
L T > 1.3-fi: U 4 1 II J§S H& B> * s , 2-te 1:7 7+ K > m**^-^ L h y it y -fc y K + -5 

-ti { -C§4o * fc > 1,3-^ K «f 2-fii IZ T 7 * K>»i«e*Lt h'J/'Jt 

y *l£l±, ftf 4 L < (4 10^E ;u ± , ? c, iz » 4 L < 14 20* * % lil ± , f 4»U 
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< ii 30* iv jl # tr Jra ( h ^ -t «; k ) Jffiitj;i:* , 'eii, ± te h y r y -t 
?(ifli-cs *. 6-1210 *^-t zmmwit lt, •POxif, *^y^»xtt*^«;>»«s 

£ p If t> ft , # K 1 . 3- * "f y n ^ to -2- T 9 * K J ■< to - V V -fc n - to T 8A8J t <> 

[ 0 0 4 0 1 

£ *i_ <b , 1. 3-ixL IztpmmfVjWLtf. 2-i£ iz T *? # K > M L, h y ^ y -t y K , JL 

i*ieS.y f SFf^^**tmL^^-g-(c«i, it & K& iii (HJ^U'J K) £ & * „ 

( h y ^ y -t y k) s-sjrl, /M^ifcAi tS';^--ifeiii*9-)s$^s^, :»» 

«0*i.3-tt ^^«j-c* , h y ^ y -t y Koi,3-'E:* ? ^tLT2^^F<7>jggilil&^* J 10 
•ei, ibjb#k i *f (0 2-* -> r •> * ^ y -fc ° - * (mg) i)«tst*o c cd2-mg«±M{cm 

H-»»»tt*«* < "Rtttt^A^fcie), -fi£lz2-fi!:flgl»KO^^ % IRJRtt^Av* t W =b *v * 
[ 0 0 4 1 ] 

ifc, 2-MG(± MrhSttz^tt* t #Iffite^Jfi5 "ill I £ LT, at Ml J3f ffif & JR 14 £ ft * 
&«£«T-r*„ *C»fHttlfrStfc 2-MGI± av^xo-^^U vf t-tClrtff^ 
5 -t^*4^iL.t /hJ^±&ifflSa lz Jfc ►) £ ix, M]7">*J"J-bD - ;K9 # -g- fi£ a* 5g £ 

-e vmrnm® &ut$imm imc* < > r 9 * k >au«i*ii:: < ^# st#o tv»s„ h 
a* 2-ft tz r ^ * k > m tfm & L- fc f y v y * y k a m & % m m ( h y y y -t y k ) t & 

-5. o 
[ 0 0 4 2 ] 

l.S-fiKfiBKBi*, 2-f£lzT7* K Lfc h y ^y -fc ') FAflcttftSjt& 

OO-totL-C, T 9 4 K > KSr^-*-t" * Ml It ( h U ^ V * »; K) S.U f ^®fltfl*^0#ft 
T -C , h »J ^ y -fc y F ^> 1, 3-ffi <7?JiX'r;HS-&tco^.^ffli--Sy/'?--lf.=£:^ffl$-iJ:-6vli: 

[ 0 0 4 3 ] 

sflUijit ( b y r y * y f> « t ? * k > a* «r«j£flgi»fi£ it*nj";t'JK 
-e*!?; h y ^ y -t y f * m&-r z ^mffimizft -r * r 7 * f vaow-fr^ft v^-g-tz 1* 30 

iofcPJ^RV F ) co if fin (z «fc * £j£Jfc2£ cofiT * f* Cfc*. ii 3? W fll X R to 20 
-30*0 J: <9 . ft < 30-50"C , fif i L < (±40-50*0 tt5 0 
[ 0 0 4 4 ] 

h y y y -t y f <o i . 3-te co j. ^. ^ & m u # n e<j u ^ ^ -r s y /•? - -if t lt, wAtf, 

y V 7 * ( Rhizopus ) ^ , 'J V A 3 - ;U ( Rhizomucor) Jl , T * ^ ^ ^ )\> X ( Aspergi 1 lu 

s) m % f * <> o , -r * pm y ^ s ^ t § ^ 0 

Z> y /< - -fc* IC O v M± , rff IE <7? t CO Sr ffl v» -S d t i)* T # ^ 0 ffl £ , y V y ^. • ¥ V -7 - ( 
Rhizopus delemar ) V> ') - -if ( BB 2Z SS 5g ( * ) fi , * V - Hf ) , ') V A 3 n- • 5 - 
^ ( Rhizomucor miehei ) <0 'J - -fc ( -/ # • J to ¥ 4 X ^ ( 1* ) ^ N H A IM 40 

) , T -b -X ;U ^ ^. • - - ( Apergillus niger ) <0 ') ^ - -fc ( ^ If S ( * ) ^ «; /« - 
•ifA) ^7»«^»f ib £ it <b KIE5£ L T v»<& ^ lfC<± * < , l'.3-ffi» y ^* - 

[ 0 0 4 5 ] 

.lie y ^-no&mi&mi*. ixs^^^ft*^* b ^•cRiDiajKs-3o , cm±, »h<u 

40*Cm± t 1-^5 »*0»tfttt«rftlni-J-*BW"rHJtfkJi#»=HSg'fl:Lfcy/«--*f«r 
fltKH'IUv, HJc'ffcfi'ffcfc Lt#TLi (^-f *-7X) »J|g-e*oT, ftlO 
0*V^X hn-A|-Uro?LgtttHt « X. tfDowex MARATHON WBA 

[ 0 0 4 6 ] 50 
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■ 1 Kit LT. 1.3-fl:4f *» >J /<-H**>*»ffi0.5-20«fi*K«S U SAff 

i:»LT2-5*t«)l>rtr/ L'^f>f« ill * T it R * # tt 3 

ft^&TMi, BigfbilflsiKtt Lt, 0.05-0.4te«O l,3-ffi# H W U /< - -tf if/MS<0* 
•c liJ. x f- /v3£&S1±(±£ < * 3 1* , *l-lOfi*(W/v)*tftiiLfc»R ( K fill IS t «F SIS& 

urst) » * l < t± *. i -3S.it %i: m i. ti mnf -cut i&m-t & z t -eHjgfl:**!** * 
n^*. < m&it-r z z t z m&izm-t z z t w z z o 

[ 0 0 4 7 ] 10 

t iuX«*'J6ff L- »= < < ft *) , £ fc* ^^S^^-v^-g-tcjijn^^-^^jei i? , 
* y k o n jr ^ a* & t i- & ( m * * 7> f ^ -r it cr v* y -t y k , y r y -t y k j£ $ 

SUc;&n;l*;fcfl-4i±figTM±ft<ft«>, ^<^5--&**v>^-e<>^^«t<i^7 i ;wjSj^K 

[ 0 0 4 8 ] 

£«>j:4i=« mm&* *> mfcitrnm ztiim l . ^*s:j£.i&jg£±fr 1,3- 
& « #s & y - -k- \z e is <o © n r 9 * k > & £ * *r -r * fa re ( h y y y -t y k ) k & v> 20 

tt, K£*b* £©T $ £ t ft < , l.S-ffilc + ttJ&jm*', t- T 9 * K > R#tt 

-g-L^ f y ^ y -b y K££&g3A<ncsgiii-*.ri;j f -c#*o 

[ 0 0 4 9 ] 

ftpSOgiiiife-e&oT, r 7 * K>SS y /X t± T 9 * K>^$r#|j£flg/»®i:-j-.Mfc£-© 

fet»'5g#i:tii:E^ts:i*'fl4o C , £ T , « tf> ft g t Ji , ftftfiSSCr?* 
K^mtntV'fcUtt, * *t E <&■ L ft ,S *L J* * * A *« « DC L T * , « SE + 4 

[ 0 0 5 0 ] 30 

#u«fiS:J3g)3SK<o — & x a & U r 7 * f > m.T $> z> hy^y-ty Kot^uit, to flg 
( l- y r y -t y k) .offl*i:BLTtt*Roirtttt#*»), ft pS , , e x p d p , is x u 

L-Cfa'b©l|!S£:§:it*f>OTM±ftv» 0 
[ 0 0 5 1 ] 

tSSIifttUli, -ftftfiott, #£ftlt£ftp D p, &il*&i»ftp t S, *Mfflg? 
«DPSB#KrfiJ9§£in;l£ftp c S, K - ^ * y O & i L T fa J5t £ ffl v> .5 ft nS , /< * - ^ 

o rft m ft a , ^ v * - ^ o m x fa m * *n x. s m x ft n a n , Ktr^^y h$ 40 

«>j&Dlft±»fl*U«ire*«!(l»4 *:liM-f * ftp D nf£7&*3*l:f «b Hi:, ft 

mm ftp's, gg^ ftp's, ftp's, *g ftp's, ifciiiicftt:iJits:t*'Tis, s 

t>i:, ^fiEttftn D p, mmSh, isSSC^f fl of|.T*oTtfte5<, « x IX, @J^**^J 
, »*, IS, hn-^, rtflUffi, ig^flt, ?L?SnS, ■>n7 7 , f«JfflI«|?ibottJ: 

[ 0 0 5 2 ] 

ifc*isi»i)Sftii, *»9!©3fir*bj«fl-jafl.K, -^tcgfcftp° n , e ^ isa * ^ « e m u 

«rl»CI ftT^tm-fb^J «r -g-tf £ t * f I U^ 0 fit^-ft^J kLT, Hiltf, hnv^n-;u 

S, 7 5 # > R * fit , 7 -f n X ;u -> > S , =»>>-y^, ift ft ^ » » * # , 7^r 50 
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* Kffi, >) >Si J: "5 i^^Stm^^Jis J: XF T * a ;w tf * 5 ^ 

x ;p , T x =i )W > m. * r T >) > x 9- , r ;u K K n * -> 7 - v - ;w (BHA) , 7 + 
;Vfc K d •> h ;t, jl > (BHT) , t/-t-yf *k Ko + y > (TBHQ) , 4- k: Ko + y ^ -f 

7 y - /MHMBP) U ft Sfc S 4 <fc 9 ££-$M'ffc#J£gMf&£ £ * 

[ 0 0 5 3 ] 

h^7iD-;w®-e{±. a - h a 7 i n - ;p % /?-h=77in-;u % y -ha7iD-;> 
, $-h=jy^u — jv ^ e-h37iO— ^ x f - F n 7 i n - jk ? -1> a 7i D-*fi J: 
tfh37iO-;i,.x*7 i * (B^®h37iD-;l,^) f t f (f 4 ; t I -5 „ $ C> K , 

[ 0 0 5 4 ] 

3f:^^<7>*5J!;*»-W^1.(c, gfiu, # « * + U 7 - fifls , W * 
J*-r>^-3iK iifiSiK KfSI, («, .x^y-*, *g 

tttt) , *£J§?M#>&k iM*fl, i#8?iEit#K nHfc*U Jg33ffc*iK 'b%.Wt, TA,|9- 
x 3 - > 9 — <f- „ #Vt?*?-f K, 5 ;u * ? > * g , 7 - -7* > , # rgu i^->^> 
& ^ri^lf <b , Jn #J t L T «± , fll x-Jf, fcT 9 5 > SS, MS?, *fe8J, # 

V» * £> tt tM± & V> «, 

[ 0 0 5 5 ] 

.19-0.20gfc *) (JBK#*$:4. 73-82. 1995) , ffiSS, S <b K l± * ft & ± , 

75* K'/®JMJRtS£^^i4„ L!t)> { cT, *»W077+K>8« tOf77*K 
>Bfe*ttjftJBttlft * -tz ft-&*feOj£A ^S60kgt LT) -BSft 4 o«Kttt 

,77* K>StiS#t LT, 0.001g-20g, if i L < <i 0. Olg-lOg, J; *) Iff 4 L < Ii0.05- 
5g, ft £f 4 L < (±0. lg-2g£ tit 
[ 0 0 5 6 ] 

oT^ltfJit^f., *»J£fl&fl^O — ^Xli^SB** 75* K hU^VHrV K 

t^ttSf'jy'H'J K £r & p'p U E -g- 1" * -g- K Ji , 7 5 * K >® t L T 0. 0003ft g % 
Ul±, 9 i L < (i 0.003fig:XJi±, J; *) tff 4 L < (± 0. 03ft fi *«. ± t &*.fc-?(CE-S--?-* 

o $ <b k , l. 3--e: u tt> m m mm a* , 2-fi k r 5 * k > bk ^- 1 a v ^ v -t >j k *■ 

A S ^-^(c (i, 1.3-e |= fifK®^, 2-&(c r 7 * K ^m^i^-g- L h V ^ 'J 

■fe y .K fc It, 0.00ia**Jtt±, flF 4 L < tt0.01***J£l±, X l) «SF t L < l±0. lit *W 
_L t f 0 
[ 0 0 5 7 ] 

o g w 3i« a * s *t * a •) # k h je s r , ®Jt®S'iE'g-t!i^t?^ffl*«Bit6-cab4o 

[ 0 0 5 8 ] 

las^wuv, ^i&^coafig^ofe-^-aji, i£#iusc^ 

trtriiJ^^S^, •CTx.Jf, (*?j60kgi:Lr) — B^^O^^^cor^+K^^JlUf 

/xii 7 v * k > k zmmmffim t -r z> it&®> * , 7 5 * v >§tM t l t, iit^o.o 
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Olg- 20g, & i L < l±&0.01g-10g, «fc »3 » 4 L < (2 &0.05~5g, f i df i L < liftO. lg 
[ 0 0 5 9 ] 

£»BSttiiHrto«*T««&x±.«»=#«Ei-*. > £ ® m <r> ± s & Sim li r 

^ftfflJBffiBfc) t rntA + tivg (n-3^ ?F fi ft J& & Bfe ) it, ZtlfrtlV J - 

[ 0 0 6 0 ] 

JRtS£ti»a4 Lv>. £ £ , H © U >ffiSK:lix-f a j» x ^goU^i^ti: 

Iv>:i*?>, IZ b A, ¥ 4 Df^>?x>®4'^-Jiv>ii ; ^gj l v' 0 s 

& Aft i* i- l) g J L v» 0 fit, 75* K>Ii Kat^^txvKoili^^btcfen 
75*^a/K3tAt*x>»J|; (£f) *»0. 1~150«H» ff * t < (±0.25-1 
0roilli:fei;t^IiLv> o tfc, T v *r F>I© 5tO 1 (fiiJfc) *@x.^v»g 

[ #s m m ] 

[ 0 0 6 1 ] 

mmWiZ «t IJ , £ $ U^-ffclft i:|iit4 o L*>L, ^f&Wte, T 12 © * 
[ 0 0 6 2 ] 

f «*l5i|otfpffl«fet:ii, PF:ft.ai&M&lK/;£(2gc:£ B D 0 iSj£!&* ©j£3-tf*, B ^ «; 

xao jE*ftftfflao f /xii«a y xa onmes^ffl b f*j y x a 

£fe*n*w-> «>HiBoi*n:*tt*i»t buk, mm 

fflfsimiigtp D B ai£t«oi5S * tnt><?>v-n, m*. i2v? > 7 u * h «) 

1 0 0 6 3 ] 

1 • Z 2 ± f >»*«rit»i»Efefc -j-a m y -tr y Kosan 

7nK^84Hi LT^r^T^^^:? • T^e^- ( Mortierella alpina) * JB V» 
„ if )V =r - *l.8SU K»*E»3.1», sfcEifcO.l** KH 2 P0 4 0. 3X, Na 2 S0 4 0.1%, CaCI 2 • 2 
H 2 0 0. 0556£tfMgCl 2 • 6H 2 0 0. 05X £ tr Jfc 6kL £ , lOkLig ® « K ff 01 L , fcj S&pH£ 6. OK 
iI&L* 0 ltrig«i£30L£r3g« L, fi^26t:, S^g: 360m 3 /h, *f F<I I£ 200kPa© & ft 8 B 
«©«*«#** 4:1? -a Tto &2$, l± it fit &££10-I5ppn.£ J: } 

SLf^o S <b U , ^ ^ ^ ~ * & iK £ 4 B B £ tM2 ^ an & K 2 o T ^ J& * © ^ ^ ^ - X 
**1-2.5XC7)®HP 1 3 t ^. ^ «t 7 *u £1 ft (2 0.5-1%* 4t t 7t (Ji|BO*tt, fifi(W/V)% 

* at*-*- * ) o 

[ 0 0 6 4 ] 

^*^Tfi> * ia» r» k i i) 7 ? + k •/» t 1 1 * m; y 'J t V K t 

fitt # A , K BU fifc * , K fe > Sr@r, T»t K>»tth>; jnjtV K ( 7 7 * K > g£ (i 

h y r y -t y Koffi^s&ttKgf-g-) isokg* # * „ # f>*ifcri&js ( h y ^ y -t y k) «■ 

^118581:6*4 7 7^ K^SOi^|J40.84«-e*ot o 
[ 0 0 6 5 ] 
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& is , ;u $ ^ > ^ , * -f- r y > m , * i"f > » , »; y - * at , y - y > u > BL ->* * 
^ _ y y u >m.% f * f , -e *x-?';ft.ii.63«, 7.45%, 7.73%, 9.14%, 2.23%, 3.27%-c*^ 

tz a S £ K , ±E77* KvS^tiffi ( h y if y -t V K ) £ .x. -f- *, jt * ft L , 77 

ovh^^^-IUot, 99%r7+KVS£^^^J-^T-^Sr^gl-1fl^L^o 
[ 0 0 6 6 ] 

Igj&flll 2 . 1.3-ffiU 4» SB flg B£ 3* , 2-feU r 7 * K >Bt^iS^ L fc 1* 'J y 'J t ') K (8A 

8) 5_m ± -a- o h 'j -t y b'<omm 

4 * >3Zl&mmiBi£ ( Dowex MARATHON WBA : *T fj f 5 U fl> , f® H ) 100g£ , Rhizopus d 
elemar U /t - -tf 12. 596* » l£ ( 9 >J - -If B * : QS» (ft) ) 80nII=2Bffi U «ET 

^ K , **6«l-e»fcr9*K>»*r 40S i»*#t« HJ/Vt'J K ( TGA40S) 80g, 
* V 'J ;W®U60g, ±f2@5eft: 'J /t- -if 12g, 7K4.8 ml* 30*0^48^^1, tt^ (130rpm) L 
& S> E Id $ fz „ «■ T m , KJfciK&IRiJiSfeS, ® t£ ffc $ ft @ 5g ft 'J - -£ * ® 

1 0 0 6 7 ] 

@ 5£ -ft V - -If ( Rhizopus delemar V — -g N ffi ft: : Dowex MARATHON WBA, jg 81 
) lOgSr^t^y bfifl^^X*?^ (1.8 x 12.5cm, $*31.8al) izftm L , «)tfll 
■C»fcTGA40St * ^»*rl:2Ka*tfca*«»*-3e«>Sta (4ml/h) T?*5A|:jl 
L, ®^KJ& fr^ifc-r -5 C: £ -e, ffJ&iBB £ 400g£ # „ * *5 , * 7 A [±40-411: t 
L.fc o # <b tt^SlcT-rfifll^ <b *EJc-0 * 7* ^KX V* M M <r> Si Bfi Bt & $3-?- g U «t ») flX ») 
ftfflrflflt^!fBi?xe (K*"A, MB, l&Jfc, flfc-fe) *iHT, 8A8 It ( 

K'jy'jtV K ) S- # o 
[ 0 0 6 8 ] 

*-g-*«UB ( h ?V -fc >; K) *©8A80«#*1H-«fc t - * , 31.6*-C*o*: (Srfc, 8P8 
, 808, 8L8, 8G8, 8D8O #J Ji ft -P*!. 0. 6, 7.9, 15.1, 5.2, 4. 8XT & o „ b 'J ^ y 
■t y KtOZ-ffi^-g-l- -5 ^JKrKtP, 0, L, G, Dl± tt-PtL/<;u 5 > , ^- y y 

-;p®t, r -'J / 1/ V * •qe-y -y y u > ^ ^ ^ l , 8P8J± 1, 3-* 7* y n ^ ;u-2-/^ fi, 
X Y U 4 nV-iT y -b n - ^ , 808l± 1.3-* 7" 'J n 4 1U-2-* U * j fc-? y -t n - JU , 8L8f± 1 
, 3- * 7* y n ;w -2- y y * ^ - ? y -t n - n, , 8G8 li 1 , 3- * 7 y n ;u _2- y - y v y 
-f *-/-'J-kn-)i/, 8D8 lil,3-*yijnO _2- ^ * - y - y y 1^ y y ;u - y -t n - ;v 
v> -7 ) o ^ £ , If <b ^/i8A8-g-*-ffi|g (hy^y-ty k) -i^^ftwiSiiKfi:^ nv h y 
96-=6 8A8*7>8t • ftM L fz „ 

[ 0 0 6 9 ] 

nmm 1 u?5^ k t tspjynn- (mK> 

*r£6ffi) ^^iSffioffifi^ffccaiiff Si7 7 F S-fflv^s^fco 

7 y H4WWU±»=*A (BUR) U, ©«(-fSiJi-^gte^SF0 0 ^ i -e , ^BffS^* 

^ tz o l^ira<OB s fili<±7-y>(75HF l gyXA<±lBcO^«»gSrjl^6<?uaO^L, WW ( 

[ 0 0 7 0 ] 

7 » F BrtlSf Oft-Itt, 7-y hSr*^.^-fc>-9--*iS:«L^*'y^^rt-C^SljU^ 

T^*>L^o £E ft & g I* , ANOVAiJ J; If student t-testifflv>tjf 

18^^ |& 46 It Fischer^: 7 y h 20E * *t ffi ft jpj. p ( 10E ; 0C (18M) ») ir 7 +K>8 

sfti&mtii&mnm (ioe:oa (ism) m) o2si;»it, -en-ett^^n, «ii;^l 
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[ 0 0 7 1 ] 
l& 1 ] 
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[ 0 0 7 2 1 

*7 v h <r>M$&M&%) 20g"C , K>f^til(07 y h — E * 7t t)?)-B ^S$f 

*«77* K'/g-e^iiti'ij, v v h-E*t0o-HO7 7*K>S»Sfl!{fili 40mg 
t Sr * „ -1 <0 40mgl± AO«^f Cfeifl, t 133mg/60kg/ BCffiit^o 1* *gj (± g ia 23. 5 
±1*0, llK55±5%lC«o^:lii^#rt-C^W U M &■ £ «fc jjt {i g ffl « JR i: L . 12B»m 

Bgf« (i-i3^) -i2i^p^^^ (i3-m> immmm t tfzo 

[ 0 0 7 3 ] 

nmizmj&'&2m^ s #> <b , b n 2 » s * x a ttt= ti- « (ttfiBftMtt) „ ib*»= 
^^Ue:* * mm<ommit^ (wmmmmi/ x 100 (%) 

). -e#tUL^ 0 fit, i£*BfSfiP!§$&10BB (^WB!£}^<b40BS, ^iiOSMfe* 
*>26Bg) gfBff mm O&ffi tir6*Nft£ $ * (12^WBf^ (7-191$) -12($H3iB»J (l 

9-7B#) ) % «EBVXA5j>f|^p-t^S-ce0B^:Sr*i6^: o K , $<bfC10Bf^ (ffiffiflaat 
HS&^e>20BB) U, "EHf SJiOftlg Sr6B#HS3 Mil S (12l$Htfl|jI (1-13B#) -12WPIW 
(13-1B#) ) , ttB'JXA^I^itii-poat***!)^. 
[ 0 0 7 4 ] 

l^^«0H^«- % 2f ftgli 14 Fischer 551 7 7 h8KJ Jt.lMft^ (4E : YC ( 2M) i£) b T 
9 * K VK#^rr*fltBE'S-^#» (4E : YA (2M) If) <?> 2 gMc t> tt . Hi:, 22*-)?gSit 
t£ Fischer^ 7 ? h 8E £ J» IS? ^- t£ (4E : OC (22M) if) fcT7^K>^-g-^r?4J®Se'g-^ 
mm (4E : OA (22M) P) <0 2^i:7>(tTHJ6Lto ' 

Wmi2\%fflV>&® }t& (.%) %7ji Lfc (mi) o r9*K>»-g-*#HiJ»o«UH:j:i), igftt 
(18M£?>*22M) KCfi^TMM^BoaftitfdJ^teJfmSft, Hfi'jXi 

rt f 31 iE -ft L T w» £ C: b 91 <b ri* £ & o o 
[ 0 0 7 5 ] 

[i!2^6B#^<ofi:ffi^ii^!yf{;6^FW(7?teffifrjitciT|--r^ > 2* Mm, is* Mm. 2 
( B &) <i£tt (2M) 9 y h VWtffiW.lHrii ft*Sf£iI J: Dfv^f, igf§ (18URV2 
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2M) 7 -J h fl±» Kftffl&iiO^f^firffiM «t <<) « < £ * 0 Li' 7 9 + K ^Sl^ri 
BtoffiJR K J: *) , I^SCgtSl^H ( B littCfiULfc. If i:«»9 » F f t«i? 

* h , r 7 * k > »*=mj»je«*ftjE-r *ffcffi* f B* <b ft*:,, 

[ 0 0 7 6 ] 

4 . 2mwigftft-ca» (7 -9 >) r^ji^u^lJtMMJ^LAMMM 

24B#^^^ff-C-^W-T -& nS5tif& (ft) J^ibfL* 9 y h (± @ *r O J§ 

ffl (£»B*W) (MS^t>lfti:^ofctVMtl*f7 V-9>, gAiih 

.(£!&l$W-e«ORtpg£ipj|jfrL7-yM±g»-r*) tDf^o 5? M:*iST4t, 
i^»ii:J:oTiftiI'jXA?)fi:ffl^f«L^D, tSLfcl)t5o H JStRJ K *J v> T > APE 
H Bf ftj 15B£ (:130A,7^ XOjfet 305- HSM8*Lfifflf£i§£, i& B B# SJ 20B$ K H * «> * S8 

[ 0 0 7 7 ] 

18*- f^Ji^Fischerm 9 y h 20E * i* JBSifl-ff ( 10E : 0C (18M) 9) t7MF>® 

re (ioe : oa (ism) so <o2^c^it, -e -r n <o w ^ifeM3t m 

[ 0 0 7 8 ] 

5 y h Olfff l±^20g-C, 77*F> K^Wrft If O 7 y h— E*fc»}0— BcoffiJfcg 
JiO.lgt =&*o *lt«iriSLfc79* H ft ■fr-J-a&jBWRort, 40X 

ri f T9*K 9 y h-Eab^l)0-B©77* KVf <0R$f li 40mg 

t & * o ;<O40mgliA<O«^li:^f f £ t 133mg/60kg/H K *B S i" * „ tt*H±£&23.5 
±11C. S«55±5%C«ofc»t#rttfitL, flft* «t tT*li g AiK t L „ 12B#R 

mm a-i3B#) -i2f%mwm (13-11$) twmmm t liz* 

[ 0 0 7 9 ] 

^lftffilXt70H§^f>, 24f$P4Bf £#T-CO|3«fir (7V-n) SrgfJ&L, B F*9 3 Wl 

B Bf M K 130^ y * Xff>fti3Qfr W & U ffiffi^iJg (BR) *M£Lfc. 
8&K2am&, «BB**J20B*»::|BJ«Kjfc*JSjtf ftffl^Slfi (BR) * « Jfe L . 1^ 

2* «#Ji14Fischerm 5 y h 8E * tt M M fl- » (4E : YC (2M) P) fc T 9 * 
K>K#*rSfl&E-^gI*!-P (4E:YA (2M) m) <?> 2 mizfrifX mMLtZo 
[ 0 0 8 0 ] 

S e> tc , 22 4- M iSSIttFischerm 9 y h 8E <D m & it , ti MMftS? (4E : 0C (22M) ») 
t79*K>lM»lB*l!flB (4E:0A (22M) P ) <D 2 i£ K It , 12B$ R Bg *g (1- 
13B#) -12BSRljg#| (13-11$) J«@IUT8Bt§litt, H f* A ffi JR R t PJ B# K 
s 24f$RB| ; ^ftT-CO|s3 W (7V-?» £P§£}L, H ASItt ( ittft Cftfll L ^ (^ 
=tifB®^^) o 7 »; -9 >fllT*»fe-12H B n B ^fSO 15B# (C 130;w v ? X ^ 36 £ 305}-Pfl 
SH»U, fiffl^E&g (BS&g) iSJ^L. $ ^ {-2Mra^^«IEB ^SiJ20«FUiSI«itc jfc^ra^ 
L,-Kffl^Ei)fi(«F^) «: « Jg L . 
[ 0 0 8 1 ] 

[ 0 0 8 2 ] 

*tt«2^W«Lfc8A8(96*^*)OMWH«Ofl[»Kftt;aiSi-jK»SrllEifi«3tB*»: 
S ft L t o 
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18 * ft m ft it Fischer* 9 v h 20E * 4* SB ffl » ( 10E : OC (18M) ») fc 8A8E 
8 ( 10EE : OA ( 18M) » ) <7) 2 P \Z t> It , * *L -f it <0 & K , * 2 U *s L i* !B fl «■ *J J: IF 8A 

[ 0 0 8 3 ] 
[^2 ] 
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[ 0 0 8 4 1 

liO.lgtftS. Lfc5&*o-C> v b — m&fz *) <T>— H 7 9 * K > ® <0 ffi ^ g l± {5 J?40mg 
t Kt 4 o iCD40mgl±A«Offi^S:lCjfe^:-r-5 t 133mg/60kg/H tc«ai--5 0 ft«li£S23.5 
±1*0. ffiK55±5%tc«o fcttW*rt-e«iW-U, fS?#J3 «t Vfrl* g S«HX t L „ 12^^ 
B£J8 (1-13BS) -12«f^^» (13-m) «rW«FJS« t Lfc. If tSKf 23191 § , 

h ftmmmzmigimizmm vtc „ ib «c<tnti« e> ifk*»»*k 

wiaosiijifc^ (^issuji/ttsttfix ioo (%) ) -cjnaufc. 

[ 0 0 8 5 ] 

f LT, MfB@&§$Sl0BB (^f Hfe^f»40Bis *^A<0«^^j!S^e,26Bg) U 
> 9§Bf®8JOftffi £6B#HB S (12B$KBg$ (7-19B#) -12i^W^M (19-71$) ) , 

«t0';XA««iiiitsi-!?oasttt»fc. $f,iciosm (Mbb®pi§$&j$> <b 20 a 
i) u % wnif®«!»ffiss:6i$Rfl«trji§* (i2f%mmm (1-131$) -i2f^mmm (13-11$ 

) ) , ^B';XAi^Itajtf)BSS:**fco mm<0^mi. 2-5- n fi& it t£ Fischer* 
5 y h 8E fcttJBflttW (4E : YC (2M) S£) t 8A8E£-^£|-P (4RE ; YA (2M) P) f)2S 

[ 0 0 8 6 ] 

& *a & i§ i- & tt a ran b s-eii, 2^i}7'; h <7? nmm&&& v&A8m&mftm<7> raw 

Btli3.7B 5.IF4.1B t ft •) , \*>Y ft$&j v Y ~C li. tx. ti7 . 28 B 5.1/5.72 
Bfc^ofc. ffi*«r2!KiJtf*|S|IIB»Ttt, 2^M5 7 h OWJHflfl-SS CF8A8E-frfl 
**f£c7>ratl£tMCgir*BS&:(i9.8B;B.tF9.43Bfcftl5, 18 -J- £ & 7 * t-TMi-E-fL-rttS.e 
3BRrF3.32Bi:fc»K 8A8SH3MC raPHCg1-*B$fffl ( B &) Itffltt U fc. 

[ 0 0 8 7 ] 

•if 9 *■ > ioossm tFjtgs ^ 'J -t >; > 35fifflgp htK £ Jnx50~6or l , tt*2oo 
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0cp«> * 9 f - > tt R * W « L „ Iklz&MW 1 -e&tzT *7 4 K >&-£&mi!g (h'J^'J-t 
>; K) feT* 5 >Ert6 0.05fi4X£?I£- L , #1 ife 08 2 t* f# 8A8 £ 32 

* ^X-g-^-f * faflg (F'J/'Jt'JK) K If * * >E?4 0.05fift«Sr ft 2 £ H 

[ 0 0 8 8 ] 

* ic « ttM i -c & tz r 7 * k > si (F'j/ny k ) sosg % t & *a ( y m 

5. I%i5 <£ IF 26. 5%) 50 j£ 4 % "C jft -o L , ? 5 > EfS 0. 05fi 4 * 4- £ -g- L T ft & ft 3 £ R SS t 
fc„ 75 4 F >m-&*?*fl§ { h ') / "J -t 'J K) 80it*t ^ r* (v ±m : itmttj&iz 

a -9- ^ > * .x. > ^fc «t Xf K a -9" ^ 4 -9- jc > ^ CD filj <i , ^*T,-Ttt5. 1X£ «fc tf26.5% 
) 20fiS L , If * S >Ef4 0.05S4«*rS^ lTA§ft4(lS t fc, 1 "C 

#)t:99)l77t^^xfjl/x^f)K:, fcf f \ > Eri 0. 05S fi % «■ £ -g- Lrt&tt5*MSL 
fc 0 ;iif>^S®l^t>5tfflv>t, # j£K J; 0 * 7"-fc nsfS.MJSLV&mi'tr^, -&200mg 

[ 0 0 8 9 ] 

ill 7 . mmmmM^<y&Lm 

mmm 2 -e^fc sas* z> x&m (hu^y-tv k> 4oo g% ffisws? >48 g 

x i' > &20g, ^ -t: >; > loogjt y-'o. in ^tt v - ^40mi s- Jn ^. > * ■=& ->* ± 4 -y-' - -c ft 
ffc £ -e- *> „ & #t fl§ ?g g * t tra x. t 4 >; y h ;u t -f & 0 £;h.fc;^i£igt®j£;fHb$si::-c?L 
•ffcL, fiKAS^MSLA. M Jit g ?1 i£ £ 200ml f o/7^f-7?l/<-^i:&aLt<0 

1211c, 2o«-ra, ffEESftttfffta l xmrnm^wi t i-z 0 

[ 0 0 9 0 ] 

&mm 8 . ->'a-^^(offii 

,9 ? n 7-4* h U ^2g£20»^ * y - ;p * ® *£ 20ml(C « Jn Cii:^^-7 -TflE 

# L * 7>*e> , 1 7 54 F h'J/'JtV'F ( tT ^ § >E£0.05%e-g) 

ioom g s-inx> 50-C-C2 ffio^fa^-nfc, (^mn) 

4-9- > -Cgfe^-^, ^S^^Srffv^ 774F>Stth')^n i J K t * i" * * 
n 7*4 x h >a^-ffc-g-%1.8g«r#^o £ ^ lg£ ^ - x 10LK i$ - tc $B-t?-g- 

T74 F^itti- y v -t K^g-^-r^^i-x^pijLTbo 
[ 0 m <o & jjL % r ?g ] 

[ 0 0 9 1 ] 

[01] HI 1 {±794 K>^-g-*fftffiW?g»!l2^P4omK(Jt^(X)tcS{?-r^^i7K^-0 

-e * * o 

[HI2] H 2 147 5 * K >B«#ttl06«NffififtS •tJJll-#dmH i ;XAPIptcS. 

[S3] 03ii754 K >^-§-^r4lf o24^wat^f^-c^w (7 V - 7 v) T-eo 9 v h 
la -e * * o 
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